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RESOURCES 



Jim Schriever 

Regional Vice President, Northwest Office 
Pacific Meridian Resources, Inc. 

Portland, Oregon 



Schriever serves as the Center’s Industry Advisor. In this role, Schriever and Pacific Meridian 
provide needed input from industry into the Center’s curriculum products and other 
activities. Schriever writes about the promise of CIS technology in natural resource fields. 

Over the past decade. Geographic Information Systems (GIS) have emerged as promising 
tools for anal)Azing natural resource management and policy alternatives. 

Implementation of these tools has been prevalent in the western United States where GIS 
has been used for a variety of purposes including analysis of endangered species habitat, 
timber harvest scheduling, watershed assessment, monitoring of cumulative effects, fire 
management, ecological modeling, and growth management. Most western states and 
federal agencies use GIS to assess, manage, and regulate natural resources and natural 
resource management practices. In addition, many major western private landowners 
utilize GIS for resource management and plaiming. Some of these landowners include: 
Weyerhaeuser, Willamette Industries, Sierra Pacific Industries, Boise Cascade, Crown 
Pacific Corporation, Potiatch Hancock Timberlands, Potiatch, Plum Creek, Louisiana 
Pacific, and Roseburg Resources. 

GIS and remote sensing provide resource managers with the ability to: 1) inventory and 
monitor resources; 2) plan both site specific and regional management; and 3) anal)Aze 
policy alternatives. 

Numerous applications have shown the usefulness of GIS and remote sensing in 
inventory and monitoring of natural resources. The Forest Service in Oregon and 
Washington was one of the first agencies to fully implement GIS remote sensing for 
ecosystem mapping when the technology was implemented to support inventory of 
spotted owl habitat. GIS is also a powerful management and policy analysis tool because 
it allows natural resource managers to simulate multiple future conditions and their 
resulting impacts across space. By linking possible future conditions to values, natural 
resource managers can use GIS to narrow options to a spatially feasible set. 

GIS also facilitates sensitivity analysis of critical assumptions allowing managers to focus 
on critical areas of uncertainty. For example, Washington State’s Department of Natural 
Resources developed a GIS model to help prioritize watersheds as to their probability of 
experiencing cumulative effects from forest management activities. The strength of these 
types of modeling efforts lies in the fact that they can be run multiple times with varying 
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assumptions. This allows analysts and managers to identify variables that significantly 
affect resources of concern and prioritize implementation of enhancement efforts aimed 
at protecting these resources. 

GIS and remote sensing hold tremendous potential as tools for facilitating natural 
resource management. Use of currently available satellite imagery is rapidly expanding. 
Because increasing demands on the land are increasing land values, the need to use GIS 
and remote sensing technology v\dll continue to grow. 

Future satellite launches and advancements in GIS software will provide new 
opportunities for increasing our understanding of the status of natural resources, their 
interactions, and change over time. However, the technologies can be both a panacea 
and a Pandora’s box. The panacea exists in the promise of the technologies to meet the 
challenges of natural resource inventory, monitoring, planning, and policy analysis. The 
Pandora’s box contains the pitfalls of choosing the wrong imagery, using the technology 
incorrectly, capturing data poorly, miscommunication of information, conveying 
incorrect results, and overselling the capabilities. This underscores the need for skilled 
and trained technicians, like those graduating from Central Oregon Community College’s 
and other NCSR-related GIS programs. We need people who are trained in these 
technologies to make sure that the technology is not used incorrectly, and that data is 
not captured poorly so that communication of information is appropriate and logical. 
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Deflning Environmental Technology Workshop 

March 13-15, 1996, St. Louis, MO 

Jim Kiser Mark Lawrence 

Senior Operations Specialist Associate Manager 

Weyerhaeuser Company, Federal Way, WA Salem District Bureau of Land Management 



Jim Kiser, who is currently employed as an Instructor, Forest Engineering, Oregon State University, and Mark 
Lawrence participated in the “Defining Environmental Technology” Workshop coordinated by the Advanced 
Technology Environmental Education Center (ATEEC), an ATE Center of Excellence like NCSR. The 
Workshop’s aim was to define and clarify, for the nation, what is meant by the “environmental technology field, ” 
and to identify specialty areas for environmental technicians. The report for the workshop, “Defining 
Environmental Technology, ” contains the following section (somewhat modified by Kiser) that identifies natural 
resource management job titles and functions for technicians. It should be noted that Kiser and Lawrence 
described even more technician job titles, but in the interest of brevity, some were left out. Thus, the titles listed 
should serve as a broad sampling, not a comprehensive listing, for existing positions in the profession. 



Technicians in Natural Resources Management 


Occupational Titles 


Broad Job Functions 


Aquatic Ecologist 

Aquatic/Terrestrial Habitat 
Restoration Technician 


► Conduct surface and groundwater inventories and studies (i.e., watershed 
analysis) 

► Identify and delineate wetlands based on plant/animal species and hydrology 

► Implement plans to improve aquatic habitats 

► Implement wetland restoration and construction activities 

► Interpret water quality information 

► Introduce rare/endangered species into ecosystems 

► Propagate and plant woody and non-woody species 


Botany Technician 


► Assist in operational forestry 

► Assist in species breeding/propagation programs 

► Identify and delineate wetlands based on plant/animal species and hydrology 

► Implement plans to improve aquatic habitats 

► Implement wetland restoration and construction activities 

► Inventory forest stands 

► Propagate and plant woody and non-woody species 


Ecologist Technician 


► Assist in operational forestry 

► Assist in species breeding/propagation programs 

► Identify and control noxious weeds 

► Implement plans to improve aquatic habitats 

► Introduce rare/endangered species into ecosystem 

► Inventory forest stands 

► Propagate and plant woody and non-woody species 

► Sample and identify aquatic organisms 
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Fire Management Technician 


► Assist in development of fire management plans 

► Assist in preparation of fire suppression and prescribed burning plans 

► Implement prescribed burning 

► Inventory forest stands 


Fisheries Technician 


► Assist with fish hatchery management 

► Conduct surface and groundwater inventories and studies (i.e., watershed 
analysis) 

► Implement farm pond management techniques 

► Implement plans to improve aquatic habitats 

► Operate boats and utilize seining, trawling, and electroshock equipment 

► Practice techniques of aquaculture 

► Sample and identify aquatic organisms 

► Stock lakes and streams with fish 


Forestry Technician 


► Assist in development of designs for the protection, maintenance, rehabilitation, 
or enhancement of visual resources 

► Assist in development of fire management plans 

► Assist in forest nursery programs 

► Assist in laying out timber sales 

► Assist in operational forestry 

► Assist in preparation of fire suppression and prescribed burning plans 

► Assist in species breeding/propagation progreuns 

► Compile, verify, and analyze appraisals 

► Conduct surface and groundwater inventories and studies (i.e., watershed 
analysis) 

► Cruise timber (i.e. measure height and circumference of trees) 

► Identify and control noxious weeds 

► Identify and delineate wetlands based on plant/animal species and hydrology 

► Implement prescribed burning 

► Implement wetland restoration and construction activities 

► Introduce rare/endangered species into ecosystem 

► Inventory forest stands 

► Manage and use pesticides and herbicides 

► Prepare appraisal documents 

► Propagate and plant woody and non-woody species 

► Recommend silvicultural practices 

► Scale (i.e., measure) cut logs 

► Assist in road layout, surveying, timber harvest operations 


Forest Engineering 
Technician 


► Be aware of land measurement systems; identify property lines and comers 

► Lay out harvesting systems 

► Understand yarding and loading timber processes 

► Work with various transportation systems and road layout 

► Work with various logging, road building, and other equipment 

► Understand surveying processes and methodology 



Geographic Information 
Systems (GIS) Technician 


Manage spatial data 

► Integrate data from various sources 

► Understand cartographic conventions 

► Geo-reference imagery; determine appropriate projections 

► Perform spatial data queries 


Geological Technician 


► Assess farmland for eligibility in federal programs 

► Assist in checking geologic maps and reports 

► Calculate rates of sediment production 

► Collect and analyze geological data 

► Collect data for use in identifying geologic structures and determine extent of 
formations 

► Determine soil types and physical soil characteristics 

► Identify fossils and rock samples 

► Implement erosion control strategies 

► Inventory soil conservation practices (e.g., terracing, grassed waterways, zero-till, 
crop rotation) 

► Conduct surface and groundwater inventories and studies (i.e., watershed 
analysis) 


Hydrology Technician 


► Collect and analyze water samples 

► Comply with local, state, and federal water pollution control acts 

► Conduct surface and groundwater inventories and studies (i.e., watershed 
analysis) 

► Decontaminate sampling equipment 

► Examine water quality and quantity from streams and aquifers 

► Implement plans to improve aquatic habitats 

► Interpret surface and groundwater inventory and study data 

► Interpret water quality information 

► Label, preserve, and store samples 


Range Technician 


► Assess farm land for eligibility in federal programs 

► Assist in development of fire management plans 

► Assist in species breeding/propagation programs 

► Determine soil types and physical soil characteristics 

► Identify and control noxious weeds 

► Identify and delineate wetlands based on plant/animal species and hydrology 

► Implement erosion control strategies 

► Implement wetland restoration and construction activities 

► Introduce rare/endangered species into ecosystem 

► Inventory soil conservation practices (e.g., terracing, grassed waterways, zero-till, 
crop rotation) 

► Propagate and plant woody and non-woody species 


Rare/Endangered Species 
Specialist 


► Identify and delineate wetlands based on plant/animal species and hydrology 

► Introduce rare/endangered species into ecosystem 

► Propagate and plant woody and non-woody species 


Recreation Technician 


► Assist in development of designs for the protection, maintenance, rehabilitation, 
or enhancement of visual resources 

► Assist in operational forestry 

► Comply with local, state, and federal water pollution control acts 

► Perform park maintenance 



Soil Conservation Technician 


► Assess farm land for eligibility in federal programs 

► Calculate rates of sediment production 

► Determine soil types and physical soil characteristics 

► Examine water quality and quantity from streams and aquifers 

► Identify and control noxious weeds 

► Identify and delineate wetlands based on plant/animal species and hydrology 

► Implement erosion control strategies 

► Implement wetland restoration and construction activities 

► Interpret surface and groundwater inventory and study data 

► Inventory soil conservation practices (e.g., terracing, grassed waterways, zero-till, 
crop rotation) 


Terrestrial Ecologist 


► Implement wetland restoration and construction activities 

► Introduce rare/endangered species into ecosystem 

► Propagate and plant woody and non-woody species 


Wetlands Technician 


► Assist in habitat restoration 

► Identify and delineate wetlands based on plant/animal species and hydrology 

► Implement plans to improve aquatic habitats 

► Implement wetland restoration and construction activities 

► Introduce rare/endangered species into ecosystem 

► Sample and identify aquatic organisms 


Wildlife Technician 


► Implement urban wildlife management strategies 

► Participate in tag/release and tracking studies 

► Rehabilitate injured wildlife for release 

► Trap and relocate wildlife 


Tasks Applicable To All 
Titles Listed 


► Assess environmental impact of proposed development projects 

► Assist in habitat restoration 

► Assist in preparing environmental documents 

► Assist in recommendations to federal, state, local, and private organizations 

► Calibrate, operate, troubleshoot, repair, and maint2iin equipment 

► Conduct environmental education programs 

► Develop public information programs 

► Develop reports on findings 

► Follow and apply local, state, and federal environmental regulations 

► Follow established quality control procedures 

► Follow standard operating procedures 

► Inventory, evaluate, and assist in development of resource management strategies 
for sites and areas with unique scenic, recreational, historical, cultural, 
paleontological, and other resource values 

► Inventory the resource (e.g., wildlife species and populations for the 
fisheries/wildlife technician; plant species and vegetative communities for the 
botany/forestry/range technician) 

► Maintain accurate records 

► Monitor compliance of plans/projects 

► Organize and analyze data 

► Oversee project maintenance 

► Perform literature searches 

► Prepare maps 

► Read topographical maps 

► Select and use proper personal protective equipment 

► Use aerial photography 

► Utilize computers and software 

► Work with the public 
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Northwest Center for Sustainable Resources 

NCSR 

Employer Focus Group Interviews 




In 1996, Focus Group Interviews were conducted by Ara Andrea, Forest Resources 
Technology Instructor and NCSR Lead Program Developer, Chemeketa Community 
College: 

Employers from the Bureau of Land Management, and key industries in the Pacific 
Northwest — Weyerhaeuser Company and Willamette Industries, Inc. — took part in the 
interviews; Andrea asked questions (*‘Q”) and intehdewees provided answers (‘*A”). 
Questions related to curriculum development objectives for the Center. 

Transcripts from the interviews are edited for readability. 

Susie Kelly, Direcior, NCSR 



USDI Bureau of Land Management (BLM) 

Salem, Oregon 
Date: October 3, 1996 

Focus Group represented by: 

Resource Area Botanist (RB) 

Biological Technician (BT) 

Forester, Timber Sale Layout/Contracting/Special Forest Products (F/T) 
Natural Resource Administrator/Timber Sales and Reforestation (NR) 



Q: Is a 2-year Associate's degree sufficient to get technician work, or do graduates need a 
B.Sci. ? How much “weight** is attributed to the level of education? 



A: BT: It largely depends on being the right person in the right spot. It doesn’t necessarily 

matter whether you have a 2- or 4-year degree. There are a lot of Associate’s degreed 
people who have gotten the positions they’ve wanted. 

NR: Generally, the government is downsizing — I mean, we’re losing positions and our 
permanent workforce is restricted to certain levels, and there just aren’t a lot of openings to 
bring in a new person — whether it be a technician or a forester, or a wildlife biologist. As 
openings do occur, we will look at bringing in some new folks. I guess I would say that 
more so, than not, we would be bringing in professionals, as opposed to technicians. 
Because I think we would probably get more “bang for our buck” with a B.Sci. degreed 
person if we’re going to pay a salary. These people generally have technical skills as well 
as better writing skills and communication skills. It depends on the individual. I’m not 
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saying that’s the way it’s going to be, but this scenario would be more likely to happen, in 
my opinion (i.e., we would lean towards hiring someone with a B.Sci. degree). 

On the other hand, as we lose technicians due to retirements or they move into other 
positions and other agencies or other districts, there’s going to be a point in time we’ll 
have to fill in behind them. Technicians perform a valuable service; but I don’t see a lot of 
these positions freeing up in the near future. Also, because we use the Civil Service 
selection process, the professional graduate would automatically rank out higher, and we 
may never get an opportunity to interview a viable 2-year-degreed candidate — overall, I 
think that a 2-year graduate is at a disadvantage when s/he is competing against 4-year 
people. I would say that this agency, more likely than not, would probably hire the 
professional graduate rather than the technician. 

BT: It doesn’t matter what degree you have — you’re going to be with the agency many, 
many years before you have an opportunity to apply for a permanent job. A lot of that has 
to do with your experience as much as it does your education to get that promotion. It’s not 
just getting out of school, and applying for and landing a job, and then expecting to work 
the rest of your life for one organization anymore.... 

NR: In forestry, we have to do environmental assessments and compliance work. We’re 
now doing watershed analysis as a prerequisite for timber sales operations. People need to 
know how to write and communicate in a group setting where we have specialists around 
the table and some people from outside the agency. This is critical, and we’ve been doing 
this for years, but its importance is heightened. Under this forest plan [the Northwest 
Forest Plan, FEMAT 1993], for us to take action, it takes a lot more time up front than it 
ever did before. 

My observation of the 2-year degree curriculum is that it’s mostly “nuts and bolts” — \how 
to do a job or task]. It isn’t necessarily — [why is the job done ?] — the technical program 
doesn’t provide the theory behind a task. 

RB: A lot of the graduates don’t go strictly into “pure” forestry — they are going into 
recreation, they’re doing riparian surveys, or wildlife [studies, etc.]. Graduates are going 
into a whole array of different jobs.... 

BT : I think students definitely need to know more of why things are being done the way 
they are now. We have to look at everything as part of a larger picture, and we have to 
have a better understanding of the plant community [not just the commercial species], or 
the wildlife, hydrology, or other issues. For instance, watershed analysis is a big part of 
what we do now — everything is wrapped around that. [I attended Chemeketa]... and if it’s 
the same program as when I was a student, it has to be drastically changed, with a lot more 
emphasis on computer usage — not so much on the Autocad-type work, but more on the 
technical writing and the GIS end of it. 
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Q: What levels of Geographic Information Systems (GIS) and surveying skills are needed 
hy a 2-year-degreed student? 



A: BT: As far as plane surveying goes, it should be tied more to Global Positioning 

Systems (GPS). I don’t even know if workers need to use transits anymore in field 
surveys.... 

NR: We have a specialized survey crew, and we don’t use GIS skills, but we’re going into 
GPS more. I’d estimate that about a third of our work involves GPS now, and this will 
grow. Gathering data via new technologically-advanced tools, and downloading it into the 
PC, will be necessary technological skills. 

RB: Students need to be introduced to many different methodologies. I wouldn’t expect a 
technician to be 100% competent in any of these advanced technologies, but they need to be 
introduced to them, and understand what applications can be made. 

BT: Then if they decide they want to specialize in this area, they can continue on in a 4-year 
college. 

F/T: Students should understand new technologies and applications so they know the right 
questions to ask — ^rather than knowing all of the answers. When graduates get out there in 
the workplace, they should be able to say, “I knew that technology/technological concept 
existed before I looked at it today” — so they know how to ask the right questions about 
how to use it on the job. 



Q: What levels of math, communicatwn, and writing skills do technicians need — is 
statistics important? 



A: RB: Students will need basic algebra, trigonometry, and geometry... I don’t think they need 

calculus (general agreement around the table). They should be able to see a statistical 
formula, and to at least find standard error. For instance, I think a technician 
should be able to take a given equation, input some data, and then they should be able to 
determine whether or not they need to go back out and put some more plots in. Technicians 
are the people who are doing the stocking surveys — they should be able to have the math 
skills to be able to do that; maybe they will not understand all of the statistics behind it, but 
a basic understanding for survey work. 

F/T: Whether you’re looking at stocking levels or the need for thinning, or special forest 
products surveys — you need to understand the whole concept of surveys, whether you’re 
dealing with one meter squares or townships. The principles are similar across the board. 
Students need to be able to pick up a set of instructions, or manuals, and understand how 
they want to do a particular survey, and then go out and do it. In natural resource sampling, 
students need to be able to work easily with a vcuiety of techniques, whether they’re 
cruising, doing riparian surveys, or stand exams, or reforestation surveys. Statistics should 
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be part of that overall process of sampling and processing the information — where the 
statistics apply in the real world of sampling. When I took a class in statistics, we spent 
hours and hours with a calculator and notepad, with absolutely no concept of where the data 
fit into reality, because in reality you went out and you took a 20% sample and multiplied 
by five. 

BT: We also get into sampling in our riparian surveys. 

NR: In my experience, stand exam work has not required much knowledge in statistics; 
maybe we should be more concerned. Other than using our 3P sampling method, which is 
a method of selecting sample trees in a stand you want to cruise to get an idea of volume, I 
was trying to think of where we really get involved with variability — perhaps when we do 
stocking surveys, where we have a set procedure, and you lay a plot out every so often on a 
grid line. 

F/T: Operationally, we don’t get into statistics a lot, but you do as soon as you start 
cooperating with reseeu'ch and new sampling protocols — and I foresee more and more of 
this t)q)e of cooperation in the future. There will be needs for greater understanding of 
sampling protocol and variability, and technicians should know how to go back to their 
references and say, “Oh yeah, I remember how that works when I have the formula in front 
of me. ” 

NR: I think that once you get outside of cruising, statistics become less important. In 
cruising for boeu'd foot volume measurements, you commonly use statistical data for 
volume expansion — that’s where it’s really critical, and where workers can really get hung 
up; also, when we do plot cruising, instead of pre-laid out strip cruises, an understanding is 
needed about why plots eu'e being laid out the way they eu'e. Especially in the private sector, 
where they often do percentage sampling and then blow up the volume, workers need a 
better understanding. Whether sampling in plots or strips, a percentage of the eu'ea is 
sampled, and collected data must be expanded in some way. So graduates that work in 
field sampling should have an understanding of pertinent statistics. 



Q: How about the importance of mandatory seasonal work? Coopiprative Work 

Experience pro^ams for studi^hts? How would I go about mdking an arrangement like 
this with the BLM? 



A: BT: Cooperative work experience is really important. I think that working either for course 

credit or not, students should work with agencies in different disciplines, seeing 
what they do and shadowing them; this allows the students to see what really goes on, to 
get a more rounded feeling for what they can expect to be doing in the future. 

NR: We hire Chemeketa graduates in the summer, and we hire from state employment; we 
have several on board now. It’s a great relationship, and it makes money, but when we hire 
a person to do a job, we don’t usually give them a lot of diversity. As it turns out, we’ve 
got some things we need to get done, and those we ha^ working often get a steady diet of 



the same thing; but this works out fine with us. But if students want to get varied work 
experience with the BLM, I think some sort of a program [like Chemeketa’s Cooperative 
Work Experience (CWE)] may be good. The students may not get paid, but they would get 
diversity and they would know a little bit more about what is being done here — the 
emphasis in CWE would be a little bit different than summer work. If we’re paying 
somebody, priority work must be done; with CWE, we have a little more flexibility. 

RB: There were one or two students a couple of years ago from Chemeketa, and this is how 
I approached my co-workers: I said, “Okay, if we had a Chemeketa student here every 
Wednesday for the length of the term, would you be willing to spend a day or two with 
them letting them job shadow you?” We used an informal approach, and that seemed to 
work. It seemed to help that students received credit — for both the employer in his/her 
willingness to participate, and, of course, for the student. 

BT: Another positive aspect of CWE and other student work is that we could “weed out” 
the good from the bad potential employees; e.g., a lot of people who showed up to work 
when I ran crews had a 4-year degree, but they had never really stepped foot in the woods. 
They really had no idea of what it was like. They would walk on pins and needles through 
the slash. This also points out the need to get out more with work experience or on field 
trips. Sometimes our new employees are way behind because they just aren’t accustomed 
to moving through the brush — they are too timid. 

RB: Chemeketa has talked about making CWE mandatory, but something else to consider 
is that quite a few students get seasonal positions with the federal government and industry 
in the summer between their two years of classes — so most of them are getting out in the 
field in the summer. 

BT: For visits to be effective for the students, I think students would need to visit at least 
four or five times. Thinking of myself, if I went and did something three times with 
someone, I don’t t hink I would get enough out of it. Also, the students wouldn’t have to go 
out with the same person every time for the overall experience to be effective. 

NR: I agree — it would probably be good if students didn’t go out and work with the same 
person — because people do different things and have different approaches to getting a job 
done; if I knew a person was going to be here for five Tuesdays, for instance, then I would 
meet with other people in the work group and schedule a variety of things to involve the 
student over those five days. 



Q: Any additional comments on what we should put in the course work? 



A: RB: Teamwork is really important — and I know it’s difficult to do in a program. It can 

be difficult both for the teacher and the student — but it’s really important. In our working 
environment, we hardly do anything without having a team [meeting] — working as a team 
includes being able to communicate and respect different people’s positions — and being 
flexible. I think having an open mind is really important. 
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BT: As an added comment, I think it’s really important, especially in a class like 
silviculture, to understand the why behind harvest, site preparation, planting, and site 
maintenance operation. It’s important for students in classes to get out with the planters, in 
the winter, to see what really happens out there to make it work. 1 think the more field trips 
that can be arranged, the better for the students — and not just visiting a harvest unit, but 
seeing the whole process in action. 

NR: Something else to consider is we’re using fire differently now — whereas the common 
notion before was “the hotter the better,” it’s not the case anymore. We’re going with 
lighter bums and underbuming. We’re trying to use fire in beneficial ways to change plant 
communities. Sometimes it means returning them to what they were originally [like 
Eastside ponderosa pine prior to strict fire control measures]. Today, a lot of trees are left 
for wildlife, and we also have smoke management constraints which dictate when we can 
bum, and how much we can bum. There is a real opportunity for work in that area down 
the road. We’re going to keep that tool [fire], but its use will be more complicated to use 
than it used to be. 

Also, programs should steer students towards skills in watershed analysis, new 
underbuming prescriptions, environmental prescriptions, etc. Writing and communication 
skills will be extremely important in documenting these prescriptions and for planning. To 
meet these new regulatory requirements, public agencies have to “go the extra distance” on 
up-ffont planning, and today’s and tomorrow’s employees will need appropriate skills to 
operate in this new climate. 



Weyerhaeuser Company 
Springfield, Oregon 
11/7/96 

One-on-one interview with Staff Silviculturist 



Q: Tell me about your position— -what do you do for Weyerhaeuser Company? 



A: Basically, I’m involved in silvicultural aspects of planning. Predominantly, once the 

logging is completed, 1 am in charge of growing some trees. Our forestry department used 
to be divided into three districts, and 1 was in charge of the Cottage Grove District. Now 
[since downsizing] we’re laid out differently — ^but basically our charge is growing 
trees — including site preparation, planting, precommercial thinning, fertilization, and 
similar work. 



Q: What about hiring — even on a seasonafbasis — what is the outlook? 



A; We are currently in the process of a reorganization. We lost several people recently, 
either through retirements, or leaving — so we’re down to a relatively small staff; and 1 



would say the prospects of hiring seasonal workers are pretty slim. If you look at the 
transition, and I don’t think we’re different from a lot of other companies, back in the late 
1970s and early 1980s, we did hire the 2-year graduate, {note: the reorganization was at 
least partly due to the timber recession at this time.) At one point, I think we had about ten 
2-year program graduates on our staff. During the reorganization, most of those folks went 
away, or were reassigned to different positions; and since then, the staff has been 
downsized even more. As a result, most of the staff that we have, with one exception (a 
fellow I work with who has about 30 years of experience), have at least 4-year degrees. 

Most of our “in house” work is done with our own forestry staff, and it involves planning, 
day-to-day supervision, and some audit/budgetary activities. However, most of the actual 
work on the ground is done by contractors at this point, and I don’t know how many 
contractors we employ, but it’s fairly substantial. For example, we’re getting ready for 
planting season now, and we contract out all of our tree planting, and all of the planting 
inspection. We have an inspector with every crew — but that inspector is another 
contractor. At this point, the majority of those who audit contract inspectors are other 
contractors. Right now we’re in the process of doing regeneration exams on the first five 
years of a planting — and that’s all contract work. 

An evolution has occurred in the period from 1982 to today. Apparently, whereas the 
company hired temporary employees to do field work prior to the reorganization in 1982, 
they now hire out this kind of work. What happened over time was that many of the 
temporary workers, noticing an increasing need, established their own subcontracting 
businesses — and many are now successfully bidding on and completing contracts. 



Q: Can you specifically describe who some of these contractors are who are out with their 
teams doing the field work? 



A: We have professional engineers on staff that do most of our property line surveying, but 

some of the other specialty contracts, including new riparian layouts, where workers need 
to measure every tree that’s in a riparian area, drive us to get extra help. So we are asking 
for more and more contract work to help our staff out. 

Getting back to the prospects of hiring, I would say that for Weyerhaeuser, the chances of 
being hired directly as a technician would be pretty slim. It would have to be somebody 
who had quite a bit of field experience. One thing to note, however, is the median age at 
Weyerhaeuser is high, with most employees having 25-35 years of experience with the 
company, and that there may be substantial openings in the next five to ten years. 



Q: Starting with specific math skills, from your perspective as a silviculturist, what is 
needed for upcoming graduates of programs ? Can you provide some specific guidance 
on courses students need, including trigonometry, geometry, and statistics? 



A; Our employees are always working with numbers — whether it’s tree planting or any 

other measurement activity. Our staff needs a good command of mathematical 
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manipulation. Contractors — namely planting inspectors for our purposes — need to be good 
with numbers, with a thorough and fast comprehension of data. Contractors need to 
provide constant feedback to the planting crew — for example, “this is your quality, this is 
your spacing, this is how many trees per acre to plant,....’’ And they can’t just sit there 
when it’s pouring down rain, drag out their calculator, and start adding up numbers — some 
of that needs to be automatic. They need to be comfortable enough to sit there and say, 
“I’m taking eight plots, and they planted 40 trees, and there’s 36 that are good quality trees, 
and that’s 90% of them.” They have to have a pretty good command of 
numbers — manipulating numbers quickly. The feedback needs to get back to the crew 
constantly, like, “Hey, you’re doing good, it’s in the ’90s [percentile], or — Hey, you’re 
starting to fall down — you’re missing some planting spots.” They need that quick 
command. 

As far as calculus is concerned, I had calculus in high school and college, and I don’t know 
that r ve ever really used it on the job. 

Statistics never hurts. The people I see in our permanent group that do better are often the 
ones that have a good understanding of statistics — they know what a sampling error, or a 
standard error, means. And sometimes we all need to go back for a refresher course — even 
those who have come right out of college. You need to understand what you’re doing. We 
have certain contractors that understand it [statistics] better, and, instead of going out and 
saying, “You have to put in one plot every three chains on a three-chain grid,” we’ll tell 
them, “Hey, we think that’s pretty good, go out and start taking some plots.” There’s not 
many contractors out there who have a good enough handle on statistics to be able to look 
at the card and say, “This sample’s pretty good. I can run a quick analysis to see if it meets 
our standards or not.” It would help us if we had more people who could do that. There are 
several contractors who have the capability, where we can say, “Hey, go out and do this 
reconnaissance unit, and put in plots, and if it doesn’t look like it’s coming out good, go 
ahead and add some more.” Trying to get somebody to understand what we’re looking for 
as far as quality and spacing, and to understand statistics enough to make some judgements, 
is kind of tough. Even in the 4-year graduates that I’ve seen here at the company there’s a 
lot of people that don’t have a good understanding. 

For engineering and surveying purposes, you need the basics in geometry to understand the 
concepts; aspects include being able to understand differences in slope, making slope 
corrections, finding a plot radius, and the ability to use a compass and understand how to 
set up a survey. Workers have to be fairly adept as far as using compasses and pacing. 



Q: What about communication and writing skills— MreW^se important for graduates? 



A: Yes, graduates must be able to put their thoughts into words. For instance, regeneration 

exam folks have to go out and do about a week’s worth of work and turn it in. We may or 
may not be there when they turn it in, and they need to capture their thoughts and relay 
them concisely in writing. We ask them to summarize their numbers, but we also ask them 
to write about sites — for example, what did you see out there that may influence what we 
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do — how do things look? I guess the first thing that comes across is penmanship. We have 
to be able to read field reports, first and foremost, and then the information must be put into 
a context that somebody who is somewhat familiar with the site can understand. That, to 
me, is a big problem, and it is a major weakness — all aspects of communication. Part of it 
is that employees need to be able to talk to and relay information to someone else, and they 
also need to be clear with written information that is turned in at some point after an 
activity is done. And we’re not asking for lengthy reports — just a paragraph or two, three 
or four sentences. I think that more and more we’re asking people to put down in writing 
what they’re seeing out there in the field, and not being able to do this effectively really 
hurts the outcomes. 



Q: What computer skills are needed — whether it be word processing, spreadsheets, or any 
other database management? 



A: I think that computer skills for individual contractors — the ones who are doing planting 

inspections, regeneration exams, etc. — ^may not be quite so important as understanding 
what they’re seeing in the field; like, “Hey, this tree is not doing well and here’s why,” and 
understanding what caused it [e.g., the damaging agent]. We have several contractors who 
track their results on a computer, and anyone who is going to go into the contracting 
business, especially when they’ve got somebody working for them, will need computer 
skills. Handheld data recorders will probably evolve into something more like a PC or a 
laptop that you take out in the field. 



Q: What about GIS dhd GPS tooU? 



A: Forestry has had limited exposure to GPS equipment. Although GPS is much faster, and 

our engineers use it, the limiting factor in some cases, especially when you get into second 
growth stands, is that the tree canopy affects your readings [by blocking satellite 
communication]; but in open areas like clearcuts, I would expect to see more and more use 
of GPS. 



Willamette Industries 
Albany, Oregon 
10/4/96 

One-on-one Interview with Timber Management Specialist 



Q: Is a 2-year Associate’s degree sufficient to get technician work, or do graduates need a 
B.ScL ? What kinds of skills are you looking for in an entering employee — specifically, 
writing skills, math skills, sciences, forest management skills? 



A; Willamette Industries usually hires 4-year graduates. Basically, we hire very few foresters 
as permanent full-time employees straight out of school. We tend to have summer 
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positions, and we tend to hire people on a part-time basis in the summer — keying in on 
college sophomores and juniors, so that we can pick people after we’ve had them a couple 
of summers. While here, we can assess how they fit in with our company, and how 
Willamette fits in with them. While interns, we have them doing reproduction surveys, 
etc. — some pretty non-technical sorts of things. We do try to get them into a little bit of 
inventory, cruising and that sort of stuff, but there isn’t a real high expectation. If someone 
walked in and asked me what the most important thing is for incoming employees, it’s 
quite simply — good work ethic — that’s number one, number two, and number three on the 
list. Attitude is a big part of that — enthusiasm, youthful enthusiasm — those are really key 
components. Quite frankly, we can deal with lack of ability, or lack of knowledge on some 
of the technical stuff, if we have that attitude and ethic. Because if we have that, we can 
build those other skills. Although we typically hire kids that are on a 4-year track, we do 
have several from 2- year programs. If students or graduates can sell themselves on the 
work ethic, the degree is not as important. 



Q: llsjob shadowing or a cooperative Work program an option with Willamette 
-Industries; if so^ how might we work out an agreement? 



A: We typically have not done that sort of thing in the past with Chemeketa students — our 

approach has been hiring summer interns. We take a fairly serious approach to providing 
interns with a variety of experiences. To the degree we can, we offer a variety of tasks; 
interns are at least to some degree “shadowing” our field foresters. But we don’t have a 
formal job-shadowing program, and it is unlikely that we will in the foreseeable future, due 
to the fact that we, like many forest-based companies, have really downsized in the last 
decade. Our people are extremely busy, and although conceptually, a student’s just going 
to be standing with you, it does impact on time, and we’re very protective of our foresters’ 
time. So, shadowing would be unlikely. 



Q: What about skills-^articularly cruising/inventory? What technology is being used? 
Regarding skills, what could push one potential employee past another? 



A: As far as hiring, we expect technical skills to be basically understood. We expect a forester 

to conceptually understand inventory, cruising, estimating volumes, and have basic 
mathematical skills related to natural resources — for example, how big is an acre? — all 
those kind of standard things. But Willamette emphasizes knowledge of basic skills — we 
place high priority on providing teaching/training “in-house,” and we pride ourselves in 
doing things “with a different flavor” than any other company in terms of this. 
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As far as inventory skills and technology, I am responsible for our GIS and our timber 
inventories, so I will answer you from that framework. It is important that, conceptually, 
students understand GIS. It is important that they are comfortable with sitting down with a 
PC and operating in a computer environment. We don’t anticipate or expect at this point 
that we will get a person out of school who will understand Arcinfo — that’s well beyond 
our anticipation. We, like a lot of companies, are just getting to the point where we have 
GIS “implemented on the ground,” and we’re just at the point where we’re using it to its 
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full potential. Our field foresters have very little experience, and as we look at the utility of 
GIS at the field level, our approach is that those who are comfortable with it, such as the 
kids who came out of school in the last couple of years — that they’ll be our frontrunners in 
using this technology which is going to define how we do things more and more in the 
future. 

In plane surveying, it’ s important to conceptually understand the mechanics and broad 
applications of math, but “specifics” will be taught on the job. For instance, students need 
to understand how a survey is closed mathematically — how to do it and know the 
calculations involved. 



Q: Is most of the inventory data put in an electronic recording device? 



A; Yes — we use standard data collectors, and we have an in-house program we’ve written to 

download the data; we also have a customized inventory program. A forester doing 
inventory work is expected to be very comfortable collecting data on a field data recorder, 
transferring it into a PC, using the editor to make appropriate changes, and then going 
through a customized menu-driven program to get the necessary information. We don’t 
expect technicians to be able to program, but they should understand how to use growth and 
yield software and others commonly used in forestry. 



Q: What about communication and writing skills? 



A; I would say that communication and writing skills are probably the weakest items I’ve seen 
from foresters, and I’ve often wondered why. I think it’s probably a combination of two 
things: 1) In the past, it hasn’t been stressed in the curriculum, and 2) foresters as a group 
tend to become foresters because they don’t want to “do that stuff’ — that’s not their 
personality. I think communication and writing skills are extremely important — especially 
verbal communication. We, like a lot of large companies now, are dealing more and more 
with team and group environments, and I would say if you want your graduates to stand 
out, focusing on communication skills would be ideal. Just in the hiring process, good 
communications skill are hugely advantageous. These skills should be stressed in the 
technical curriculum. Even if we hire someone to work in our “back shop” in GIS, we’re 
obviously going to expect a whole lot more as far as a basic ability to communicate well. If 
you get that [rare] combination of technically-skilled and communicatively-talented person, 
it would be very powerful. 



Q: What about the idea of specialization? Does today *s forester need to be specialized? 
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A: There is a huge distinction between our company and the Forest Service, and I can’t speak 

for other industries, but for Willamette, I don’t see the need for new employees with 
particular specializations, except perhaps for GIS and analysis needs. The last person we 
hired has a Master’s degree in GIS; however, our focus has continued to be in hiring field 
foresters whose responsibilities have been fairly broad. We have the old “German-sort of 
Forestmaster” mentality. Our lead forester is a resident forester — he lives it, it’s his tree 
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farm. Our resident foresters last forever, and the one we have with the least seniority has 
been with us for 15 years. They know their tree farms like the back of their hand — they 
love them, and they keep them up just like their own property. That has really served us 
well over time — they have a real pride in ownership, and it’s very effective for the 
Company to have our resident foresters convey information to educate the public. And 
these residents tend to be generalists. In the last five years, however, our biggest increase 
in hiring has been at the specialist level (e.g., biologist, communications specialist, GIS), 
but I don’t see this becoming a general trend. 

USDI Bureau of Land Management 

Eugene, Oregon 

10/17/96 

Focus group represented by: 

Timber Management (TM) 

Forestry/Supervisor (F/S) 

Forest Engineering/Supervisor (FE/S) 

Forestry Technician (FT) 




A; We usually hire people with a 2-year degree (group consensus). (There was discussion 
about how, historically, the Forest Service and BLM went from hiring 4-year to hiring 2- 
year graduates. It was noted that 2-year graduates were more likely to stay in those 
positions.) 



Q: How do you see the employment of technicians in the BLM moving in the future? 



A; FT: We haven’t hired very many technicians in the last 5 years; our most recent full time 
hire was 2 years ago [and the technician we hired was a CWE student]. We haven’t been 
hiring because of the downsizing of government agencies. One thing to note is the average 
age of BLM employees in western Oregon is 46 years old. I would predict in about five or 
six years, retirements are going to be very heavy. We’re not sure who we might hire back, 
or at what level of education, but the outlook right now isn’t real bright for new hires — and 
when I say, “right now” — I mean in the next year. In the next five years, I think the 
outlook will be somewhat brighter. 
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FE/S: We rely on the forestry techs, to do a lot of the work, and we’ll need to replace those 
who retire. We can’t do without the skills provided by the techs. Although the short term 
outlook isn’t so great, we’re hoping within a year or so to probably hire another forestry 
tech, in our cruising program. Currently, we feel we’re kind of at the base line; i.e., if we 
don’t replace skilled workers that are leaving, or retiring, then we’re not accomplishing our 
necessary tasks — and I don’t think that’s acceptable. 



Q: And how would you define what the "basic skills " are?— comment on math skills in 
particular. 



A: FE/S: Students certainly need technical skills, but we’re finding that they can often be 

learned on the job. When I was first hired, and I was told to do a stand exam, I was taught 
how to do it. Similarly, now we’re going through a lot of things like teamwork training, 
and communication skills training — just being able to communicate is important. Even our 
forestry technicians are expected to produce written field reports. We expect the forestry 
techs, to take data and information, decipher it, and relay the information to the specialists. 
Our technicians are an integral part of planning and implementing decisions. Basically, 
technicians need to take a plan or a decision that’s “on paper,” and put it on the ground, 
which I think is a tremendous skill — and it’s not something that just anybody can do. To 
do this sort of work, technicians need abilities to communicate with people, listen to them 
and understand them, and also have the know-how to take fairly complicated 
decisions/plans and translate them into on-the-ground projects. 

TM: Educators cannot afford to miss teaching basic skills like communication; other basic 
skills in forestry include being able to measure and identify trees, and do a traverse — these 
are the fundamentals of what forestry is all about. I think GPS-related course work would 
be valuable, and we’re using lasers now. 

F/S: Other basic skills are those in forest surveying and basic mensuration. 

TM: Students also need a computer background — part of our job is downloading Electronic 
Data Recorder information into a PC. 

FE/S: Basic computer skills also include using PC Traverse or PC Logger. 

F/S: I lacked training in computer-based skills in school (2-year forestry program). We had 
to do everything on paper, and when I czune to the BLM, they had field recorders, 
computers — everything. In school, we had to work everything out by hand. In my case, I 
wish we had used forestry computer programs, including ArcView — when I got out of 
school, I had never used them — and this has put me at a disadvantage on the job. 

FT: On ArcView, and GIS programs, we call it “modernization” — where agencies like us 
in the BLM are going through this process which is bringing UNIX-based Arcinfo systems 
to us, and upgrading our technology capability in general. 

F/S: As far as math skills, basic math and trigonometry are sufficient; in my 2-year 
program, math classes were taught in a forestry context (e.g., we had examples using trees); 
these courses equipped me well. 

TM: I took math beyond the requirements for forestry, and my experience was it was out of 
the scope of what I needed to learn. 
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Q: What about communication, writing and other skills? 



A: F/S: In my 2-year program, I think we should have taken more than the one speech course 

required in the program. 

TM: I don’t remember taking any speech classes. We had writing classes, but I don’t 
remember speech classes. And I feel speech classes are valuable. Learning is one thing, 
but getting people to understand what you want them to understand is another. I also think 
some sort of decision-making courses would be valuable. 

F/S: In a position like mine, we usually need to communicate to only one person — perhaps 
to tell them what we’re doing. We usually don’t need to get up in front of a group and give 
speeches. I’ve communicated within our little work group, but I don’t think that speech or 
public address skills are that important. On the other hand, I think students are going to 
need more computer skills. They need to be able to run LOTUS [123], and word 
processing systems and spreadsheets. 

FE/S: Do the tech, programs have any kind of summer field trip? One of the things we run 
up against is that people get into this field — and then they decide they don’t really like 
working outside. We expect employees to spend 70% of their time out in the field. 
Sometimes, and I see this more in foresters than forestry techs., they’ll say, “I don’t really 
like this. I got into this forestry job, but I don’t know if I really like forestry.” The job 
requires going up and down hills, in all different kinds of weather; some people love that 
and that’s what drew them to the job, but others start saying, “I’d rather have another 
assigmnent or something that’s more of an office position.” (One interviewee commented: 
“I grew up in North Bend, Coos Bay, Oregon — and it only took me a couple of years of 
field work in this area to realize that I didn’t want to work in that country. When you get 
out of the rig and you’re looking for the unit, the brush is over your head, and you can 
barely do a cruise in there, and you’re wondering, who beat you up? — it’s horrible out 
there!”) 

TM: That’s what I understood as a forestry tech. — you were going to be required to be out 
in the field a lot. That was your job, field work. But now, technicians are going to have to 
know a lot more — like computers, and other parts of the job besides field work. 

FE/S: I think job shadowing works both for the future employee and the agency. (A 
comment was made that, “I wish I had been in a shadowing program, rather than a seasonal 
firefighter while going to school, because it would have prepared me better for the BLM.”) 
Job shadowing can match up a skill with something a person wants to do, and that can be 
kind of an expensive mismatch if you hire someone directly from school, and you find out a 
couple of years down the road that you’re not getting what you’re hoping for — and the 
employee is also not happy. If I was looking at someone as a potential employee, I would 
really look for experience because then I wouldn’t have to worry that maybe in a year or 
two they would decide, for instance — cruising isn ’t what I want to do. I can ’t stand this 
stuff! 
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Q: What about the need for basic levels of statistics? 



A: F/S: You don’t have to know all the mathematical calculations of statistics, because the 

computer does the calculations for you — but I think you do need to know what the statistics 
mean and how they basically work. 

FE/S: You at least need a basic understanding of what’s going on; employees definitely 
need to know what they are doing out there.... 

TM: Especially when you’re out there deciding where your plots should be, and how you’re 
laying them out; you at least have to know, “this can’t even be done — this would throw the 
sample completely out of whack. ” 

FE/S: I think it’s important to be able to understand and speak the lingo — I mean, I hear the 
cruisers talking all the time about their standard error, and if you didn’t have that 
background, you wouldn’t be able to function on the job. 

TM: You can’t even tell if your cruise is good if you don’t know [how to find the standard 
error.] 

F/S: I think students definitely need an understanding of statistics.... 

FT: But the emphasis needs to be on, “What do the numbers mean?” not on, “How do you 
get the numbers?” So many times the profs, will say, “Figure out the standard error, the 
mean, add up all these numbers, and do all these calculations...” but they spend very little 
time explaining what the numbers actually mean. 

F/S: I found it helpful in class to apply the numbers to forestry work by intentionally going 
out and physically figuring how we measure trees, etc. I suggest doing something 
meaningful out in the field — don’t just give them numbers in the classroom. 



Q: Are there any other skills — or deficiencies — that you can think of in technical education 
programs? 



A: FE/S: We mentioned ethics, and I don’t know how you would translate this into course 

work — but I was trying to hire a couple of forest techs, this summer, and I found out in 
conversations during phone interviews that in two cases [out of six acceptable applicants], 
that both people were uncomfortable with having trees cut down, or being involved with 
any activity where old growth trees were being harvested. I remember thinking, “Whoa, 
that’s something I hadn’t really thought of.” Usually when you apply for a forestry tech, 
position, you figure you’re going to be out there marking trees for cut. So I learned there 
was an attitude in some people who are applying for these kinds of jobs where their 
personal values may get in the way of what’s asked of them. As an employer, you want to 
avoid getting new hires out there and finding out after-the-fact that these problems may 
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exist. We have also had a biological tech, working for us this summer who refused to help 
us mark retention trees in a regeneration harvest. I’m curious how they could even make 
the decision to work here. Because in the end, if they don’t physically mark trees for 
harvest, then someone they work with, a co-worker, will have to do it. 

FT: Also, in designing a curriculum, remember that we use forest techs, for many 
jobs — from cruising, to engineering, to stream surveys — we use them across the board for a 
multitude of things. If you think we’re hiring just cruisers, or just timber layout people, 
that’s not the case. 

Referring to the need for a broad-based curriculum, I think students need something to 
expose them to the fact that there’s something more than just trees — and it’s real important. 
I think a general class in forest policy would also be beneficial — and when I say forest 
policy. I’m trying to say that it would be neat if educators had, say, Weyerhaeuser, a 
government agency, and Earth First [an environmental advocacy group] standing in a room 
all at the same time for students to interact with. We’re getting to the point where we 
manage our forests in a very, very different way than the industrial forests — the 
Weyerhaeusers, the Willamette Industries. We were headed down a path that was pretty 
similar in many respects, but I think we’re starting to diverge quite a bit in that we’re 
managing for the public’s needs. Where we are coming from now is different — it’s society 
and public policy and how the voters feel that drive agency priorities. On the other hand, 
industry’s doing what they do largely because of its stockholders. 

Students need to be exposed to these different values that steer overall land management 
goals, and to know where different employers are coming from. We both [industry and 
BLM] manage the same kind of ground — but with very different objectives. 

FE/S: I think these suggestions are good. Students should have an introduction to the fact 
that we have things like the Endangered Species Act and National Environmental Policy 
Act (NEPA). They don’t have to be trained to interpret these acts, but they need to know 
about them, so if they get into public forestry, they understand that there is a whole realm of 
things that constrain us and guide us — and we have to work within these constraints. I 
think that forestry techs, should have a working knowledge of these guiding principles, so 
when they’re out there implementing these actions, they don’t just blindly follow what 
somebody tells them — ^they can actually go from their own understanding. 
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What is a DACUM? 



It is an abbreviation for Developing A CurriculUM, an occupational analysis 
performed by expert workers in the field. The DACUM produces an 
occupational skill profile which can be used for instructional program 
planning, curriculum development, training materials development, and 
other employment-related activities. 

In the case of community college curriculum development, the DACUM 
process would be as follows: program designers would identify a panel of 
about 8-12 “expert workers” from their program’s field, including 
technicians and managers. The DACUM Panel would be convened for a 
day (or more), and a trained DACUM Facilitator would ask the “DACUM 
panel of experts” — What skills and competencies do workers in your field 
need to be successful when entering the workforce? The basic assumption of 
the DACUM process is that expert workers are better able than anyone else 
to describe their occupation. The product of the DACUM panel is a chart 
which succinctiy illustrates skills and competencies technicians need to 
enter the workforce. The chart is used by curriculum developers to design 
curriculum which includes those necessary elements defined by the expert 
workers. 

NCSR has produced DACUM charts for each major program — ^Agriculture 
(Resource Ecologist Technician), Fisheries (Natural Resources Technician), 
Forestry (Forest Resources Technology), Geographic Information Systems 
(Geographic Information Systems Specialist), Natural Resources (Natural 
Resources Technician), and Wildlife (Fish and Wildlife Technician). 

Center for Education and Training for Employment, 
College for Education, Ohio State University 
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Fish and Wildlife Technician 
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Geographic Information System (GIS) Specialist: A scientifically trained, multi-disciplined individual who 

applies sophisticated computer hardware and software to collect, store, retrieve, process and present geographic information. 
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Resource Ecologist Technician: a scientifically trained, multi-disciplined individual who applies a variety of skills 
which facilitate sound management practices in Agriculture, Natural Resources and Ornamental Horticulture. 
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